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Abstract-   A single feed compact microstrip antenna is proposed in this paper. Two L slits are introduced at right side of 
the  patch.  For  the  proposed  antenna  resonant frequencies  are  obtained  at 3.48  GHz,  4.34  GHz  and  5.65 GHz with 
bandwidth of 19 MHz, return loss –20.2 dB, 42.6 MHz, return loss -30.5 dB and bandwidth of 39.2 MHz, return loss -20.2 
dB respectively. The size of the antenna has been reduced by 66 % when compared to a conventional microstrip patch. 
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I. INTRODUCTION 
In wireless communication [1-3], there are several types of microstrip antennas the most common of which is the 
microstrip patch antennas [4]. There are varieties of patch structures available but the rectangular, circular and 
triangular shapes are most frequently used. WiMax [5-7] stands for Worldwide  Interoperability for Microwave 
access and it has been established by the IEEE 802.16 working group. It has three operating bands, the low band 
(2.5-2.69 GHz), the middle band (3.2-3.8 GHz) and the upper band (5.2-5.8 GHz). The work to be presented in this 
paper is a compact microstrip antenna design obtained by cutting L slit on the patch. The proposed dual band 
antenna (substrate with εr=4.4) simulated for the WiMax frequency ranges of 3.2-3.8 GHz & 5.2-5.8 GHz. It has a 
gain of 2 dBi at 3.48 GHz, 5.43 dBi at 4.34 GHz and 3 dBi at 5.65 GHz and presents a size reduction of about 66% 
when compared to a conventional microstrip patch. The simulation has been carried out by IE3D software which 
uses the MOM method. 
II. ANTENNA DESIGN 
The configuration of the proposed antenna is shown in Figure 1. The antenna is a 15 mm x 12 mm rectangular 
patch. The dielectric material selected for this design is an FR4 epoxy with dielectric constant (εr) =4.4 and substrate 
height (h) =1.5875 mm.  
 
 
Figure 1.   Antenna Configuration 
The optimal parameter values of the antenna are listed in Table: 
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III. EXPERIMENT AND RESULT 
Simulated (using IE3D [10]) results of return loss of the Conventional & proposed antenna are shown in Figure 2 & 
3. In Conventional antenna only one frequency is obtained below -10 dB which is 5.65 GHz & return loss is found 
about -38.76 with .133 GHz bandwidth. For the proposed antenna resonant frequencies are 3.48 GHz, 4.34GHz, 
5.65GHz and their corresponding return losses are -20.2 dB, -30.5 dB & -20.2 dB respectively. Simulated 10 dB 
bandwidths are 19 MHz, 42.6 MHz & 39.2 MHz respectively. 
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(a)                                                             (b) 
 
Figure 2 . (a) Return loss of the Conventional antenna.          (b) Return loss of the proposed antenna. 
Simulated Radiation pattern 
The simulated E –H plane radiation patterns for proposed antenna are shown in Figure 3-5.   
 
 
 
 
 
 
 
(a)                              (b) 
Figure 3 . (a) E plane Radiation Pattern of the antenna for 3.48 GHz (b) H plane Radiation Pattern of the antenna for 3.48 GHz 1563 
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(a)                              (b) 
Figure 4 .(a) E plane Radiation Pattern of the antenna for 4.34 GHz (b) H plane Radiation Pattern of the antenna for 4.34 GHz 
 
 
 
 
 
 
 
 
 
(a)                                                                       (b) 
 
Figure 5. (a) E plane Radiation Pattern of the antenna for 5.65 GHz (b) H plane Radiation Pattern of the antenna for 5.65 GHz 
 
Fig 6 shows the total field gain versus frequency plot for the antenna 2.It is observed that antenna gain is about 2 dBi 
for 3.48 GHz band, 5.43 dBi for 4.34 GHz, and 5.65GHz band antenna gain lies 3 dBi. 
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Figure 6 . Gain versus frequency plot for the proposed antenna. 
 
Efficiency of the antenna 2 (radiating efficiency and antenna efficiency) with the variation of frequency is shown in 
figure 7.It is found that for the lower band of operation efficiency of the antenna  is about 38 %, for middle band 80 
% & for higher it is 43 %. 
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Figure 7. Antenna efficiency versus frequency plot for the proposed antenna. 
 
                       IV. EXPERIMENTAL RESULTS 
Comparisons between the measured return losses with the simulated ones are shown in Fig.8. All the measurements 
are carried out using Vector Network Analyzer (VNA) Agilent N5 230A.The agreement between the simulated and 
measured data is reasonably good. The discrepancy between the measured and simulated results is due to the effect 
of improper soldering of SMA connector or fabrication tolerance. 1565 
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Figure 8.(a) Comparison between measured and simulated return losses for conventional antenna   
(b) Comparison between measured and simulated return losses for proposed antenna 
 
V.CONCLUSION 
A single feed single layer L slit microstrip antenna has been proposed in this paper. It is shown that the proposed 
antenna can operate in three frequency bands. L slit reduced the size of the antenna by 66 % increase the bandwidth 
upto 42.6 MHz with a return loss of -30.5 dB & absolute gain about 5.43 dBi. Efficiency of antenna has been 
achieved about 38 % for the lower band, 80 % for the middle band and 43 % for the higher band of operation. 
Alteration of the location of the L slit can more reduce the lower resonant frequency but divide the lower band into 
two  different  bands  with  lower  value  of  bandwidth.  An  optimization  between  size  reduction  and  bandwidth 
enhancement is maintained in this work.     
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